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^ «<&y CONTROL DEVICE FOR A RAILROAD CAR 

This invention relates to a control device for controlling 
simultaneous opening and simultaneous closing of a plurality of 
doors forming a floor of a railroad car and, more particularly, 
to a control device in which a predetermined air pressure must be 
available before opening of the doors can occur. 

Railroad cars are utilized to transport material such as 
coal, for example, for a relatively long distance from a mine to 
a power plant. When a train of the railroad cars reaches a 
predetermined position at the power plant, it is desired for the 
doors forming the floor of each railroad car to simultaneously 
open and allow the coal to fall by gravity into a coal unloading 
or receiving area as each of the railroad cars is disposed over 
the receiving area. It also is desired to simultaneously close 
the doors as soon as each of the railroad cars has advanced past 
the coal receiving area in which the coal is to be deposited from 
each of the railroad cars. 

Air pressure is employed to move a piston of a control 
device between two positions. The position of the piston 
controls supply of air pressure to act on a separate piston 
connected to the doors to move the doors between their open and 
closed positions. An air reservoir on each railroad car supplies 
the air pressure to the separate piston for opening and closing 
the doors on the railroad car. 

The doors can be inadvertently opened, for example, when a 
movable element, which allows supply of air pressure to cause 


opening of the doors and is a solenoid plunger when a solenoid is 
used, is inadvertently energized. The movable element also can 
be inadvertently opened by a manually operated mechanism. This 
would occur when a person would accidentally or intentionally 
5 move the manually operated mechanism to enable air pressure to 
flow into a chamber in which a portion of the piston of the 
control device is disposed to move the piston to allow air 
pressure to be supplied to a cylinder having the separate piston 
connected to the doors therein. 
10 The movable element also could be inadvertently opened by a 

pick-up shoe on the railroad car accidentally engaging a rail 
having a desired DC voltage, which is used to open the doors when 
each railroad car of the train is at the coal unloading or 
receiving area. 

15 In any of these situations, the doors of the railroad car 

can be opened prior to the railroad car being positioned over the 
coal unloading or receiving area into which the coal is to be 
deposited. This is because the air pressure in the air reservoir 
on each of the railroad cars of the train is built up from a 

20 compressor in the locomotive just prior to when the coal in the 
railroad cars brought from the mine is to be unloaded at the 
power plant. As a result, the air can flow past the 
inadvertently opened movable element as soon as 
sufficient pressure is supplied from the compressor to move the 

25 separate piston connected to the doors to its door opening 
position. 
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This problem is solved by the control device of the present 
invention through utilizing a control element that prevents air 
pressure from being supplied to act on the piston in the housing 
of the control device to shift the piston to cause air pressure 
5 to be exerted on the separate piston, which is connected to the 
doors, until each railroad car is at a first predetermined 
position at which coal will fall into the coal unloading or 
receiving area when the doors open as the railroad car is 
continuously advanced. Thus, the air pressure must exceed a 

10 predetermined amount before the piston of the control device can 
be moved to allow the air pressure to be applied to the separate 
piston, which is connected to the doors. This can only occur 
when the doors in each railroad car are located over the coal 
unloading or receiving area since this is where a pick-up shoe on 

15 the railroad car engages a rail having the desired DC voltage and 
polarity. 

This invention relates to a control device for controlling 
at least one bottom dump air operated door for a railroad car 
movable between a closed position in which material within the 

20 railroad car is retained within the railroad car and an open 
position in which the material within the railroad car is 
released therefrom. The control device comprises a housing, 
which is supported by the railroad car, having a piston movable 
therein between a door closing position and a door opening 

25 position in response to air pressure acting in a first direction 
on the piston to cause movement of the door to its open position 
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and to air pressure acting in a second direction on the piston t< 
cause movement of the door to its closed position. A control 
element prevents air pressure from acting in the first direction 
on the piston until the air pressure exceeds a predetermined 
5 amount . 
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The attached drawings illustrate a preferred embodiment of 
the present invention, in which: 

FIG. 1 is a sectional view, partly in elevation, of a 
control device of the present invention in its position in which 
5 doors forming a railroad car floor are closed; 

FIG. 2 is a schematic top plan view of a railroad car having 
the control device of the present invention and showing the doors 
of the railroad car and the electrical control arrangement for 
causing opening and closing of the doors; 
10 FIG. 3 is a schematic view of a source of air pressure for 

moving a piston in a housing of the control device of FIG. 1 to 
cause supply of air pressure to an air cylinder for opening and 
closing the doors of a railroad car; 

FIG. 4 is an enlarged fragmentary sectional view, partly in 
15 elevation, of a portion of the control device of FIG. 1 with a 
solenoid being inactivated so that air pressure is not being 
supplied; 

FIG. 5 is an enlarged fragmentary sectional view, partly in 
elevation, of a portion of the control device of FIG. 1, similar 
20 to FIG. 4 but taken at 90° to FIG. 4; 

FIG. 6 is a sectional view, partly in elevation, of a 
portion of the control device of FIG. 1 showing one end of the 
piston of the control device disposed within a first circular 
chamber in the housing of the control device and taken along line 
25 6-6 of FIG. 4 with parts omitted for clarity purposes; 
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FIG, 7 is a sectional view, partly in elevation, showing the 
other end of the piston of the control device disposed within a 
second circular chamber in the housing of the control device and 
taken along line 7-7 of FIG. 9; 
5 FIG. 8 is a top plan view of a plate on which a body of the 

housing of the control device is mounted and showing a sliding 
shoe valve in a solid line position when the doors of the 
railroad car are closed and in a phantom line position when the 
doors of the railroad car are open; 
10 FIG. 9 is a sectional view, partly in elevation, of the 

control device, similar to FIG. 1, but taken from the opposite 
side of the control device than FIG. 1; 

FIG. 10 is an end elevational view of an end cap of FIG. 4 
looking toward the end cap from its solenoid side; 
15 FIG. 11 is an end elevational view of the end cap of FIG. 4 

and looking toward the end cap from its piston side; and 

FIG. 12 is an enlarged fragmentary sectional view of a 
portion of the end cap of FIG. 4 and showing a ball valve in its 
passage blocking position. 
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Referring to the drawings and particularly FIG. 1, there is 
shown a control device 10 for controlling the opening and closing 
of a plurality of pivotally mounted doors 11 (see FIG. 2) forming 
the floor of a railroad car 12. Any material such as coal, for 
5 example, within the railroad car 12 can be dumped therefrom 
through simultaneously opening the doors 11 at a first 
predetermined position, which is where the coal is to be received 
in an unloading or receiving area at a power plant, for example. 
The doors 11 are connected to each other in any suitable 
10 manner such as a beam, for example, so that all the doors 11 can 
be opened or closed simultaneously. Each of the doors 11 could 
have a pivotal portion and a fixed portion, if desired. 

A rail 14 having a positive voltage of 24 DC volts, for 
example, is engaged by a pick-up shoe 15, which is supported by 
15 the railroad car 12, during movement of the railroad car 12. 
This energizes a coil 16 of a first solenoid 17 (see FIG. 1) 
through a diode 18 (see FIG. 2) to cause the doors 11 to be 
simultaneously opened at the desired first predetermined 
position. 

20 As the railroad car 12 continuously advances, the pick-up 

shoe 15 engages a second rail 19 at a second predetermined 
position, which is a predetermined fixed distance from the first 
rail 14 in the direction of travel of the railroad car 12. The 
second rail 19 is charged negatively with the same voltage as the 

25 first rail 14 is charged positively. This results in a coil 20 
of a second solenoid 21 (see FIG. 1), which is the same as the 
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first solenoid 17, being energized through a diode 22 (see FIG. 
2) to cause the doors 11 to simultaneously close. 

The control device 10 includes a housing 25 (see FIG. 1) 
having a main portion or body 26 of a substantially cylindrical 
shape with rectangular shaped end blocks 27 and 28 at its 
opposite ends. An end cap 29 is attached to the rectangular 
shaped end block 27, and an end cap 30 is attached to the 
rectangular shaped end block 28. 

The first solenoid 17 is supported on the exterior of the 
end cap 29. The second solenoid 21 is supported on the exterior 
of the end cap 30. 

The housing 25 includes a plate 31 fixed to the body 26 in a 
sealing relation to form a sealed interior or space 32 of the 
housing 25. The housing 25 has a groove 33 around its entire 
bottom to receive an O-ring 34 for sealing against the plate 31 
to form the sealed interior or space 32. The plate 31 is mounted 
on the railroad car 12 (see FIG. 2) to support the housing 25 
(see FIG. 1) on the railroad car 12 (see FIG. 2) . 

A piston 35 (see FIG. 1) is slidably mounted within the 
sealed interior or space 32 of the housing 25. The piston 35 has 
a first circular end 36 slidably supported within a circular 
chamber 37 (see FIG. 6) in the body 26 of the housing 25 and a 
second circular end 38 (see FIG. 1) slidably supported within a 
circular chamber 39 (see FIG. 7) in the body 26 of the housing 
25. 
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The first end 36 (see FIG. 1) of the piston 35 has an O-ring 
40 mounted in a groove 41 therein and engaging an inner surface 
of the housing 25 to form a seal therebetween. Similarly, the 
second end 38 of the piston 35 has an O-ring 42 mounted in a 
groove 43 therein and engaging the inner surface of the housing 
25 to form a seal therebetween. While the chambers 37 and 39 are 
disposed within the sealed interior 32 of the housing 26, the O- 
rings 40 and 42 prevent the chambers from communicating directly 
with the sealed interior 32. 

As previously mentioned, energization of the coil 16 of the 
first solenoid 17 causes opening of the doors 11 (see FIG. 2) of 
the railroad car 12. This is accomplished through energization 
of the coil 16 causing air pressure to be supplied to act on the 
O-ring 40 (see FIG. 1) in the groove 41 in the first end 36 of 
the piston 35 to move the piston 35 to the left in FIG. 1. 

Energization of the coil 20 (see FIG. 2) of the second 
solenoid 21 (see FIG. 1) causes the air pressure to be applied 
against the O-ring 42 in the groove 43 in the second end 38 of 
the piston 35. This returns the piston 35 to the position of 
FIG. 1 and causes the doors 11 (see FIG. 2) to be closed. 

The plate 31 has a flat, upper surface 46 (see FIG. 1) along 
which a sliding shoe valve 47 is moved. The sliding shoe valve 
47 has a circular shoe connecting pin 48 fixed thereto. The shoe 
connecting pin 48 is disposed within a circular passage 49 in the 
piston 35 so that the sliding shoe valve 47 moves horizontally 
with the piston 35. 


A pair of guides 49A (one shown in FIG- 1 and the other 
shown in FIG. 9) is disposed on opposite sides of the sliding 
shoe valve 47 (see FIG. 1) and supported on the inner surface of 
the body 26 of the housing 25. The two guides 49A insure that 

5 the sliding shoe valve 47 moves along its desired linear path as 
the piston 35 is advanced in either direction. 

A spring 50 surrounds the portion of the shoe connecting pin 
48 between the piston 35 and the sliding shoe valve 47. The 
spring 50 continuously urges a sealing portion 51 on the sliding 

10 shoe valve 47, which has a recess 51A therein surrounded by the 
sealing portion 51, into sealing engagement with the surface 46 
of the plate 31. 

As shown in FIG. 8, the surface 46 of the plate 31 has two 
pressure ports 52 and 53 therein with only one being utilized 

15 through connection to a source of pressure; the other of the 

ports 52 and 53 is closed. Air pressure is supplied through the 
port 52 or 53 into the sealed interior or space 32 (see FIG. 1) 
of the housing 25 between the O-rings 40 and 42. 

The port 52 (see FIG. 8) communicates through a passage 52A 

20 in the plate 31 with a port 52B (see FIG. 9) in a side surface 
52C, which is substantially perpendicular to the surface 46, of 
the plate 31 for connection to the source of pressure. The port 
53 ( S ee FIG. 8) in the surface 46 of the plate 31 communicates 
through a passage 53A in the plate 31 with a port 53B (see FIG. 

25 9) in the side surface 52C of the plate 31 for connection to the 
source of pressure. 


With the sliding shoe valve 47 in the solid line position of 
FIG. 8, a port 55 in the surface 46 of the plate 31 supplies air 
pressure from the sealed interior or space 32 (see FIG. 1) of the 
housing 25 through a passage 56 in the plate 31 to an exit port 
57 in a side surface 58, which is substantially perpendicular to 
the surface 46 and substantially parallel to the side surface 52C 
(see FIG. 9), of the plate 31. The exit port 57 (see FIG. 3) 
communicates through a hose 59 and a port 60 with the interior of 
a cylinder 61 having a piston 62 slidably mounted therein. 

An exhaust port 63 (see FIG. 8) in the surface 46 of the 
plate 31 communicates through a passage 64 with a port 65 (see 
FIG. 9) in the side surface 52C of the plate 31 to the ambient. 
With the sliding shoe valve 47 (see FIG. 1) in the position of 
FIG. 1 (solid line position in FIG. 8), the exhaust port 63 (see 
FIG. 8) communicates with a port 66 in the surface 46 of the 
plate 31 through the recess 51A (see FIG. 1) in the sliding shoe 
valve 57. The port 66 (see FIG. 8) communicates through a 
passage 66A (see FIG. 1) with a port 66B in the side surface 58 
of the plate 31. This exhausts the air pressure from the 
interior of the cylinder 61 (see FIG. 3) on the opposite side of 
the piston 62 from the port 60 through a hose 67 (see FIG. 3) 
from a port 68 communicating therewith. 

A connecting rod 69 connects the piston 62 to the doors 11 
(see FIG. 2) ; for example, the connecting rod 69 (see FIG. 3) can 
be connected to the beam connecting the doors 11 (see FIG. 2) to 
each other. Thus, when the sliding shoe valve 47 (see FIG. 1) is 
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in the phantom line position of FIG. 8, air pressure is supplied 
from the port 66B through the port 68 (see FIG. 3) to the 
interior of the cylinder 61 and exhausted from the interior of 
the cylinder 61 through the port 60 to the port 57, the doors 11 
(see FIG. 2) are moved to their closed positions by movement of 
the piston 62 (see FIG. 3) to retract the connecting rod 69. 

When the doors 11 (see FIG. 2) are to be opened, the coil 16 
of the first solenoid 17 (see FIG. 1) is energized. If the air 
pressure in the sealed interior or space 32 of the housing 25 is 
at a predetermined pressure, then energization of the first 
solenoid 17 allows air pressure to act on the O-ring 42 in the 
second end 38 of the piston 35 to move the piston 35 to the left 
in FIG. 1. When this occurs, the sliding shoe valve 47 moves to 
the solid line position in FIG. 8 so that the exit port 66 
communicates with the exhaust port 63 and the exit port 55 
communicates with the air pressure in the sealed interior or 
space 32 within the housing 25. This results in the piston 62 
(see FIG. 3) being moved to extend the connecting rod 69 to open 
the doors 11 (see FIG. 2) . At this time, the port 66 (see FIG. 
8) is connected through the recess 51A (see FIG. 1) in the 
sliding shoe valve 47 with the exhaust port 63 (see FIG. 8) to 
allow movement of the piston 62 (see FIG. 3) to extend the 
connecting rod 69. 

The first end 36 (see FIG. 4) of the piston 35 has a recess 
70 therein within which a North pole piece 71 is disposed. A 
magnet 72, which is a South pole, surrounds the North pole piece 
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71 and has a rubber sleeve 73 therebetween. The magnet 72 and 
the rubber sleeve 73 also are disposed in the recess 70. 

The magnet 72 is retained in the recess 70 by a retaining 
ring 74. A South pole piece 75 engages the North pole 70. The 
5 South pole piece 7 5 is held within the end cap 29 by a retaining 
ring 76. This holds the piston 35 in the position in which the 
doors 11 (see FIG. 2) are closed. 

An aluminum washer 76A (see FIG. 4) surrounds a reduced 
portion 76B of the North pole piece 71 and engages the magnet 72. 

10 This strengthens the magnetic field. 

Air pressure within the sealed interior or space 32 in the 
housing 25 communicates through an air passage 77 in the housing 
25 with an air passage 78 in the end cap 29. Until the air 
pressure within the sealed interior or space 32 in the housing 25 

15 exceeds a predetermined value, a ball valve 79 (see FIG. 12) is 
held in a passage blocking position by a spring 80. The spring 
80 is retained within a cage 81, which is part of a ball support 
82 and fixed to a wall of an air passage 83 communicating with 
the air passage 78. 

20 Thus, until the air pressure in the air passage 78 reaches 

the predetermined value, which is sufficient to overcome the 
force of the spring 80, the air pressure cannot be supplied to 
act on the O-ring 40 (see FIG. 1) even though the coil 16 of the 
first solenoid 17 is energized. This insures that there is no 

25 inadvertent opening of the doors 11 (see FIG. 2) . 
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This inadvertent opening of the doors 11 could occur if a 
manual activator 85 (see FIG. 5) moves a solenoid plunger 86 of 
the first solenoid 17 against the force of a spring 87. This 
results in air in the air passage 83 escaping through an air 
passage 88 without energization of the first solenoid 17. 

The air pressure is supplied from a reservoir 90 (see FIG. 
3) through a hose 91 to the sealed interior or space 32 (see FIG. 
9) in the housing 25. It should be understood that the reservoir 
90 is supplied with the air pressure through a hose 92 from a 
compressor (not shown) on the locomotive of the train having a 
plurality of the railroad cars 12 (see FIG. 2) . 

The compressor is not activated until the train is near the 
location at which the coal is to be removed from each of the 
railroad cars 12. Because of the length of the trip from the 
coal mine to the power plant, for example, the air pressure 
within the reservoir 90 (see FIG. 3) drops since the compressor 
is not operating. 

Therefore, it is necessary for the air pressure in the 
reservoir 90 to be replenished each time that the doors 11 (see 
FIG. 2) are to be opened. This is accomplished only in the last 
few miles before the train reaches the receiving area at which 
the coal is to be unloaded. Accordingly, the air pressure in the 
reservoir 90 (see FIG. 3) decreases between the time that the 
train leaves the power plant and returns to the power plant since 
the compressor at the locomotive, which is driving the train, is 
turned off after leaving the coal receiving area. 
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The spring 87 (see FIG. 5) continuously urges a seal 95 in 
the end of the plunger 86 against the end of the air passage 88. 
The spring 87 acts between a flange 96 on an end of the plunger 
86 of the first solenoid 17 and a portion 97 of a plunger housing 
5 98. The portion 97 is threaded on its outer surface for 

engagement with threads on the end cap 29. As shown in FIG. 1, 
the other end of the plunger housing 98 has an acorn nut 99 
threaded onto threads on the plunger housing 98. 

The acorn nut 99 holds an end of a housing 100 of the first 
10 solenoid 17 in two arcuate grooves 105 (see FIG. 11) and 106 in 
the end cap 29. The housing 100 (see FIG. 4) has its end formed 
with two separate arcuate segments 107 and 108 fitting into the 
two arcuate grooves 105 (see FIG. 11) and 106, respectively, in 
the end cap 29 . 

15 When the first solenoid 17 (see FIG. 5) is energized, the 

plunger 86 moves the seal 95 therein away from engagement with 
the end of the air passage 83. This permits the air pressure to 
be applied through a hole 110 (see FIG. 10) in the end cap 29 and 
past the pole piece 75 (see FIG. 4) to act on the first end 36 of 

20 the piston 35 so that the sliding shoe valve 47 (see FIG. 1) 

shifts position to enable the air pressure to be applied to the 
piston 62 (see FIG. 3) to extend the connecting rod 69 to open 
the doors 11 (see FIG. 2) . 

When the plunger 86 (see FIG. 4) is shifted against the 

25 force of the spring 87, a seal 111 blocks an exhaust passage 112 
in the plunger housing 98 of the first solenoid 17. The seal 111 


is urged by a spring 113 into engagement with the exhaust passage 
112. 

When the pick-up shoe 15 (see FIG, 2) ceases to engage the 
rail 14, the first solenoid 17 (see FIG. 1) is deenergized. As a 
5 result, the plunger 86 (see FIG. 4) is returned to the position 

of FIG. 4 by the spring 87. Accordingly, the air pressure within 
the circular chamber 37 (see FIG. 6) is removed. 

Therefore, when the pick-up shoe 15 (see FIG. 2) engages the 
second rail 19, the second solenoid 21 (see FIG. 1) has the coil 

10 22 (see FIG. 2) energized to supply air pressure from the sealed 
interior or space 32 (see FIG. 1) of the housing 25 through a 
passage 113A in the housing 25 and a passage 113B in the end cap 
30. With the solenoid 21 energized, the air pressure is applied 
to the second end 3 8 of the piston 35 to move the piston 35 to 

15 the position of FIG. 1. As a result, the sliding shoe valve 47 
(see FIG. 1) returns to the position of FIG. 1 whereby the doors 
11 (see FIG. 2) are closed by retraction of the connecting rod 69 
(see FIG. 3) through the air pressure acting on the piston 62 
through the hose 67 and the port 68. It should be understood 

20 that the end caps 29 (see FIG. 1) and 30 are mirror images of 
each other except for the air passage 83 in the end cap 29 and 
the air passage 113B in the end cap 30. 

When the spring 87 (see FIG. 5) returns the plunger 86 to 
the position in which the seal 95 blocks the air passage 88 on 

25 the end of the air passage 83, the air pressure acting on the 

first end 36 of the piston 35 escapes therefrom through the hole 


110 (see FIG. 10) and four equally angularly spaced longitudinal 
slots 114 (see FIG. 4) on the periphery of the plunger 86. The 
air pressure escapes through the exhaust passage 112 and an 
opening 115 (see FIG. 1) in the acorn nut 99. 
5 Accordingly, when the second solenoid 21 (see FIG. 1) has 

the coil 22 (see FIG. 2) energized so that air pressure is 
applied to the O-ring 42 (see FIG. 1) in the groove 43 in the 
second end 38 of the piston 35, the piston 35 is returned to the 
position of FIG. 1. 

10 Therefore, it should be understood that a similar 

arrangement is used for exhausting the air pressure acting on 
the O-ring 42 in the groove 43 in the second end 38 of the 
piston 35 after the pick-up shoe 15 (see FIG. 2) ceases to engage 
the second rail 14. This is because the coil 22 of the second 

15 solenoid 21 (see FIG. 1) is no longer energized whereby the air 
pressure in the second chamber 39 is exhausted. 

It should be understood that each of the activating elements 
could be air operated, for example, rather than being solenoids. 
Any other suitable activating element, which can be activated at 

20 predetermined positions, which are spaced a predetermined 
distance from each other, may be utilized. 

For purposes of exemplification, a particular embodiment of 
the invention has been shown and described according to the best 
present understanding thereof. However, it will be apparent that 

25 changes and modifications in the arrangement and construction of 
the parts thereof may be resorted to without departing from the 
spirit and scope of the invention. 
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